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Background: Involvement in meal preparation and eating meals with one’s family are associated with better dietary
quality and healthy body weight for youth. Given the poor dietary quality of many youth, potential benefits of family
meals for better nutritional intake and great variation in family meals, development and evaluation of interventions
aimed at improving and increasing family meals are needed. This paper presents the design of key intervention
components and process evaluation of a community-based program (Healthy Home Offerings via the Mealtime
Environment (HOME) Plus) to prevent obesity.
Methods: The HOME Plus intervention was part of a two-arm (intervention versus attention-only control)
randomized-controlled trial. Ten monthly, two-hour sessions and five motivational/goal-setting telephone calls to
promote healthy eating and increasing family meals were delivered in community-based settings in the Minneapolis/
St. Paul, MN metropolitan area. The present study included 81 families (8-12 year old children and their parents) in the
intervention condition. Process surveys were administered at the end of each intervention session and at a home visit
after the intervention period. Chi-squares and t-tests were used for process survey analysis.
Results: The HOME Plus program was successfully implemented and families were highly satisfied. Parents and children
reported that the most enjoyable component was cooking with their families, learning how to eat more healthfully, and
trying new recipes/foods and cooking tips. Average session attendance across the ten months was high for families (68%)
and more than half completed their home activities.
Conclusions: Findings support the value of a community-based, family-focused intervention program to promote family
meals, limit screen time, and prevent obesity.
Trial registration: NCT01538615
Keywords: Family meals, Dietary quality, Behavioral intervention, Motivational Interviewing, Obesity prevention* Correspondence: Flatt018@umn.edu
1School of Nursing, University of Minnesota, 5-160 Weaver-Densford Hall, 308
Harvard St. SE, Minneapolis, MN 55455, USA
Full list of author information is available at the end of the article
© 2015 Flattum et al.; licensee BioMed Central. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
unless otherwise stated.
Flattum et al. International Journal of Behavioral Nutrition and Physical Activity  (2015) 12:53 Page 2 of 9Background
Diet quality of children and adolescents has long been a
concern for health professionals and researchers. Despite
recommendations of the 2010 Dietary Guidelines for
Americans, youth typically have inadequate intakes of
fruits, vegetables and whole grains and excessive intake
of added sugar and fat [1-3]. Involvement in meal prep-
aration and eating meals with one’s family are associated
with better dietary quality and healthy body weight for
youth [4-8], making the promotion of family meals a
possible nutrition- and weight-related health promotion
strategy [7,9-14].
Interventions that strive to teach youth about the im-
portance of healthful eating have been conducted across
communities with varying success [15-17]. Creative and
innovative programs such as hands-on cooking classes
and gardening programs for youth [18-20] continue to
be designed and delivered to children and adolescents to
promote healthful eating. Current research suggests that
involving youth in food preparation is associated with a
preference for healthy eating [13,21,22]. However, de-
tailed information beyond general statements about pro-
motion of food preparation involvement and frequency
is typically unavailable.
Given the poor dietary intake of many youth [2,3], po-
tential benefits of family meals for better nutritional in-
take [4,9,10,23] and great variation in family meals, it is
crucial to develop interventions aimed at improving and
increasing family meals and evaluate their potential im-
pact on diet quality and obesity. However, little research
has evaluated intervention programs from a family-
focused, behavior change perspective. Therefore, this
paper presents an overview of key components of the
Healthy Home Offerings via the Mealtime Environment
(HOME) Plus program, a family-focused program to
promote family meal frequency and healthful meals and
snacks among 8–12 year-old children and their families.
The theoretical model, guiding principles, intervention
session components, and important process evaluation
components [24,25] such as intervention fidelity, deliv-
ery and receipt dosage (attendance), responsiveness and
use (parent and child satisfaction and homework com-
pletion) and self-evaluation of change are discussed.
Methods
Study design and participants
The HOME Plus program is currently being evaluated
in a randomized controlled trial with160 families (one
target 8–12 year old child per family and the primary
meal-preparing parent/guardian) with three data collec-
tion periods: baseline (2011, 2012), post-intervention
(post-intervention) and follow-up (9 months post-
intervention). After baseline assessment, families were
randomized to an intervention group (n = 81) andattended 10-monthly group sessions (Oct 2011-Jul 2012
and Oct 2012-Jul 2013, respectively for cohorts 1 and 2)
or an attention-only control group (n = 79) that received
10-monthly newsletters. A staggered cohort design was
used to accommodate the capacity of community cen-
ters and staff within funding limits.
Families were recruited from community centers in six
geographic locations of Minneapolis/St. Paul, Minnesota’s
metropolitan area. Recruitment efforts were targeted to
primary meal-preparing parents of 8–12 year old children
to increase the likelihood of accurate reporting related to
food preparation and making changes in the home food
environment. Effective methods such as flyers and small
group presentations used successfully in the pilot study
were used for recruitment [18]. Community center staff
assisted with recruitment and facilitated logistics during
intervention sessions. Parent and child participants signed
informed consent or assent forms, respectively, and com-
pleted assessments including psychosocial surveys, an-
thropometric measures, dietary recall interviews (child
only) and home food environmental measures. All proce-
dures were approved by the University of Minnesota’s
Human Subjects Review Board. Study design, methods,
eligibility and detailed data collection information is pub-
lished elsewhere [26].
Children participating in the intervention were 8–12
years old (M = 10.5 years, SD = 1.5); 69% were white,
16% African American/Black and 15% mixed race/ethni-
city; 46% were female; and 41% were overweight/obese
(>85%BMI percentile). Most participating parents in the
intervention were female (94%); 78% of parents were
white, 15% African American and 7% mixed race/ethni-
city. Many parents were college educated (70%) and
48% were working full-time. Because income level is
dependent upon household size, receipt of economic as-
sistance (free and/or reduced lunch for child at school
and/or public assistance through food support/stamps,
EBT, WIN, TANF, SSI or MFIP) was used to measure
household economic status; almost half of parents (45%)
reported receiving economic assistance. The parent
average age was 41 years (SD = 8.0) and 46% were over-
weight/obese.Program description
A stepwise approach to designing and developing the
HOME Plus intervention was used to maximize the pro-
gram’s likely effect [27]. The formative steps included: 1)
targeted behavior validation, (i.e., obesity prevention of
8–12 year old children); 2) targeted mediator validation
(i.e., Social Cognitive Theory (SCT) (personal, behavioral,
and environmental factors)); 3) intervention procedure
validation, (i.e., skill development and education); and 4)
pilot/feasibility of the intervention. Process evaluation
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fidelity, dosage, responsiveness and satisfaction.
HOME Plus was based on a family meal program
(HOME) previously developed and pilot tested for feasibil-
ity and acceptability by our team in 2006–2008 [18], with
the addition of a component to reduce sedentary behavior
(mainly screen time). HOME Plus was guided by Social
Cognitive Theory (SCT) and a socio-ecological framework
[28-30]. As shown in Table 1, the intervention had three
overarching goals associated with behavioral messages
related to the planning, frequency and healthfulness of
family meals and snacks.
Sessions incorporated concepts of SCT, such as increas-
ing self-efficacy of both parents and children (e.g., through
hands-on cooking activities designed to increase skills/
confidence), increasing the outcome expectation of eating
healthful food (e.g., by being given the opportunity to
consume healthful foods created at the intervention) and
enhancing parental skill development (e.g., parents learn
and practice how to praise children for trying new foods,
limit screen time at meals, and avoid mixed messages
about food, activity and weight).
Intervention delivery
Intervention messages were addressed in a participant
guidebook, Let’s Eat Together–Your Family’s Guide to
HOME Plus, given to each family and utilized throughout
the sessions. The guidebook included session topics, strat-
egies to help meet session goals, recipes and resources
(e.g., list of local farmer’s markets).
Intervention sessions were delivered monthly to mul-
tiple family groups at community park and recreation
centers in the Minneapolis area in the early evening toTable 1 HOME Plus goals and behavioral messages for interv
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• Rely less oaccommodate family schedules. All family members were
encouraged to attend. Childcare for children (<8 years)
and transportation were available, as needed, to enhance
retention and adherence. Each session was offered twice a
month at each location, to allow for scheduling flexibility.
Five brief goal-setting telephone calls were conducted by
lead facilitators with intervention parents over the 10-




Lead facilitators used a set curriculum for intervention
delivery (see Table 2 for brief content summaries). Sessions
consisted of nutrition education and hands-on skill devel-
opment to provide parents and children with new know-
ledge and practical application. Each session included 1)
introduction of a new topic and review of prior month’s
topic and goals (family); 2) meal preparation (family); 3)
taste testing a seasonal fruit/vegetable (separate parent and
child groups); 4) small break-out groups with discussion
and activity (separate parent and child groups); 5) eating a
family meal (family); and 6) summary of session (family).
Some details of a typical session are described below.
Upon session arrival, each family selected one of four
featured recipes to prepare (meat entree, vegetarian en-
tree, salad, or fruit-based dessert). Parents and children
were introduced to new recipes, developed basic knife
skills, and practiced reading a recipe and measuring ingre-
dients. These skills were targeted to promote meal plan-
ning and preparation self-efficacy. Recipes were selected
based on the Dietary Guidelines for Americans (i.e., rec-
ipes contained 30% or less of calories from fat/serving andention families
l Messages
nvolved with shopping at least three times a month
prepare healthy meals and snacks together at least three times a week
ly meals and snacks using portion size guidelines
involve kids in trying new fruits and vegetables
your plate fruits and vegetables at meals
ular family meals a priority
r food, but don’t overeat
er during meal time
positive conversation at meal time
electronics at meal time
he amount and variety of fruits and vegetables in the home
ts and vegetables more visible and easily accessible in the home
e number of high fat and high sugar snacks in the home by at least half
ugar-sweetened beverages with water
n highly processed foods in the home
Table 2 HOME Plus Session Topics with Parent and Child Ratings of Each Session
Session Topics Mean rating of session
(1 = didn’t like, 5 = loved it)
1-Let’s get started Best family meal ever Parent = 4.4 Child = 4.2
Wash, chop, slice and safety…kitchen basics
2-Ready, Set, Goal Goal setting…breaking it into bite-size pieces Parent = 4.4 Child = 4.1
Let’s give them something to talk about–conversation starters
Recipe revolution–common abbreviations
3-Thinking outside the box Switch it up: meal planning makeovers Parent = 4.4 Child = 4.3
Go! Slow! Whoa!
Successful recipes = accurate measures
4- What’s for dinner 2night? Cook today, eat tomorrow–or freeze for another day Parent = 4.4 Child = 4.0
READ it before you EAT it
A dash of this, a pinch of that–measuring ingredients
5-Too much? Not enough? Portion distortion– helpings, portions and servings Parent = 4.6 Child = 4.3
Are you hungry? Full? Listening to your body’s cues
Get creative-colorful, fresh and nutritious salads
6-Keep it under wraps Fast, fun and full of acceptance–ideas for picky eaters Parent = 4.4 Child = 4.1
Making sense of advertising
Wrap it up-Quick and easy meals
7-Balance, balance, keep the balance Healthy snacks-beyond apples and oranges Parent = 4.6 Child = 4.3
The race is on…choosing healthy snacks
Peel! Chop! Fruits!
8-Less sugar and fat–a sweet deal Sip smarter–the bottom line on sugary drinks Parent = 4.6 Child = 4.4
Which snack or beverage? Check the facts!
Peel! Chop! Vegetables!
9-AGREENable meals and snacks Why your choices matter Parent = 4.5 Child = 4.3
Celebrate seasons–picking produce that’s fresh & less expensive
10-The future is bright…planning ahead The Celebrity Chef is…you! Parent = 4.7 Child = 4.5
Kids can do it…families can do it
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few overall ingredients and emphasized highly-available
and low-cost ingredients.
All participating family members sampled a seasonal
fruit/vegetable in a Taster’s Choice activity to increase
their exposure to a variety of fruits/vegetables. Fruits/
vegetables selected for this activity were those that
children rated during baseline data collection as ones they
had “not tried” or “did not like.” Families were encour-
aged to try, on their own, the fruit/vegetable of the month
before the next session as their Take HOME activity,
which targeted the behavioral goal of increasing the num-
ber of fruits/vegetables available in the home and served
at family meals and snacks. To encourage session attend-
ance and completion of Take HOME activities, families
received entries for a final session drawing for a personal
home visit by a local chef.Small group discussions and activities
Parent session activities focused on reducing barriers and
strategies for behavior change related to program mes-
sages. For example, parents discussed mealtime stress,
ways to increase the frequency and healthfulness of family
meals, and strategies to increase healthful snacks at home
through role-play and case scenarios. Children’s group
topics paralleled those of the parent but were more game-
like to educate them in a developmentally-appropriate and
engaging manner.
Sessions concluded with family-style meals where fam-
ilies tried the foods made by the group. A pre-portioned
plate was on display at every meal to demonstrate appro-
priate serving sizes. All participants were encouraged to
try at least a sample of each food. Following dinner,
parents and children completed session evaluations and
selected family-level goals, i.e., a goal that all members of
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month (for example, increase the amount of fruits and
vegetables as snacks). Families unable to attend a session
received a telephone call from their facilitator who re-
capped the session and mailed them pertinent handouts.
Parent goal-setting telephone calls
Five brief (~20 minute) tailored goal-setting telephone
calls were conducted by lead facilitators, who were trained
in Motivational Interviewing (MI), with parents over the
10-month intervention. Often during the calls, parents se-
lected new goals to complement the family-selected goal
at sessions and tended to be focused on parental strategies
for feeding picky eaters or eliminating junk food from the
home. Parents had the option of working on the same goal
throughout the intervention or choosing a new goal at any
point. Each call followed a counseling protocol based on
MI principles, including a participant-focused, collabora-
tive, decision-making approach, giving nonjudgmental
feedback, allowing for resistance, and encouraging the
participant to make a case for change [31,32]. The facilita-
tors relied on open-ended questions and reflections to
bring about the participant’s motivation and desire for
change. Intervention staff held weekly case management
meetings to discuss and address problem areas.
Program cost
Cost estimates were broken down to include training of
intervention personnel, one-time program materials and
costs associated with intervention delivery by family. Costs
per family were as follows: One-time cost of $20 for
personnel training (first aid and food safety training, study
t-shirt and chef hat (as uniform)), one-time cost of $49 for
program materials for participants at the beginning of the
program (guidebook, recipe book, chef hat and canvas
bag), and $44 per session for intervention delivery (staff
time ($27 per family), food ($8 per family), small incentives
($3 per family), room rental ($6 per family)). In addition,
childcare cost $20 per session for up to 6 kids and trans-
portation cost $12.50 per session for families (n = 6) requir-
ing cab or bus transportation. It is important to note that
at least three college students volunteered to assist with
session logistics at each session as well.
Intervention process evaluation
Fidelity of program delivery
All intervention staff members were trained to study pro-
tocols and food safety practices; lead staff was also trained
in basic first aid. Group sessions were facilitated by Regis-
tered Dietitians and a Registered Nurse. Lead staff that
conducted the goal-setting phone calls were trained in MI
prior to program start up. The program assistant super-
vised university-level student volunteers (usually 3 persession) in setting-up cooking stations. All team members
assisted families during meal preparation and service.
Observations of session curriculum delivery were regu-
larly conducted to monitor and enhance program fidelity
[24,27,33]. Session observations were conducted at months
3, 6 and 9 by trained university-level students using a stan-
dardized checklist. The principal investigator monitored
the checklists and reviewed them with staff.
Participant receipt dosage and responsiveness/use
Session attendance and goal-setting telephone call com-
pletion were the measures of program dosage. Study staff
documented attendance of all family members at sessions
and all telephone call attempts and completions. Home-
work completion of the Take HOME activity measured
participant responsiveness/use. Additionally, we assessed
if participants used their Family Guidebook and/or if they
made session recipes at home. Lastly, parents and children
self-evaluated any behavioral changes they attributed to
HOME Plus.
Participant satisfaction
Parents and children completed satisfaction measures of
the overall HOME Plus program. They were also asked if
they would recommend the program to friends/family and
to provide reasons for participation in the program.
Results
Fidelity of program dose and delivery
Staff training was standardized using protocols and man-
uals. Based on fidelity monitoring, 90% of sessions were
delivered as intended. The main deviation was program
start time; delays occurred because some families did not
arrive on time.
Participant receipt dosage and responsiveness/use
As shown in Table 3, 68% of families attended at least 7 of
10 sessions (high dosage). Motivational/goal-setting call
completion was high (87% average) with 84% of families
completing at least 4 of 5 calls (high dosage). In terms of
overall intervention delivery, 31% completed all sessions
and all calls; 54% completed some sessions and some calls
(≥5 sessions and ≥3 calls); 11% completed some sessions
or some calls (≥1sessions and ≥1 calls) and 4% completed
no session or calls.
Given the small numbers in the low dosage categories of
both sessions and calls, we were only able to assess for dos-
age differences by family demographic characteristics using
a dichotomous low/high dosage of sessions (i.e., <7 vs 7+)
and calls (i.e., <4 vs 4+). Parents attending a high dose of
sessions were significantly more likely to identify as white
(80%) compared to those identifying as black/mixed race/
other (50%; χ2 (1) = 5.35, p = .02); similar findings were
found by child race (data not shown). Because household
Table 3 Participant Rates for HOME Plus Group Sessions
and Goal-Setting Phone Calls (n = 81 families)
Session Attendance Call Completion
N families (%) N families (%)
1 64 (79%) 1 76 (94%)
2 61 (75%) 2 73 (91%)
3 54 (67%) 3 70 (88%)
4 56 (70%) 4 64 (80%)






Average 54 (68%) 69 (87%)
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economic assistance was used to measure family eco-
nomic status; families not receiving economic assistance
(86%) were more likely to have high session dosage
compared to families receiving economic assistance
(57%; χ2(1) = 8.24, p < 0.01). Completion of a high dose
of calls was not significantly associated with parent race,
child race, or receipt of economic assistance. Both ses-
sion and call dosage were not significantly associatedTable 4 Parent and Child Participant-Reported HOME Plus Sa
Question:
How satisfied were you with the HOME Plus program
Because of the HOME Plus program…
I am more aware of portion sizes
my child is more aware of his/her portion sizes
my child is more open to trying new foods
What did you like most about participating in the HOME Plus program
Cooking with family/child
Learning how to eat more healthfully
Trying new recipes/foods and tips
Would you recommend the HOME Plus program to other kids?
Because of the HOME Plus program…
I am willing to try new foods
I eat more fruits and vegetables
I eat healthier snacks
What components did you like best about the HOME Plus program?
taste-testing fruits
cooking with my parent
learning food preparation skills like chopping and measuring
*satisfied/highly satisfied.
^open-ended.with parent marital status or child age. Of families at-
tending at least one session, 59% completed their Take
HOME Activity and 75% brought additional family mem-
bers to at least one session. Most (81%) families had
made at least one HOME Plus recipe at home. Almost
all parents (95%) reported motivational/goal-setting calls
with staff were helpful reminders of program goals.
Program satisfaction was high; 98% of parents reported
being “satisfied” or “very satisfied” with HOME Plus
(Table 4). Parents reported cooking with their family/
child, learning how to eat more healthfully, trying new
recipes/foods and cooking tips as what they liked most
about sessions (Table 4). Eighty-eight percent of children
reported they would recommend HOME Plus to other
children (Table 4). Over three-quarters of children re-
ported HOME Plus increased their willingness to try
new foods, eat more fruits and vegetables and eat health-
ier snacks (Table 4).
Discussion
This paper describes the intervention and process
evaluation of the HOME Plus family meals intervention
program. The study and program design were based on
a strong body of literature demonstrating the import-
ance of family meals for a variety of healthful outcomes
among youth [34-37]. There is a dearth of intervention
programming with a primary focus on family meals withtisfaction
















Flattum et al. International Journal of Behavioral Nutrition and Physical Activity  (2015) 12:53 Page 7 of 9entire families [38-41], and to the best of our knowledge,
the HOME Plus intervention is the first family meals-
focused intervention to be evaluated in a randomized
controlled trial. The intervention design and detailed
intervention protocol benefited from pilot work, a solid
theoretical foundation and dedication of highly trained
staff and student volunteers. The vibrant intervention
was designed to enhance learning, promote behavior
change for children and parents and engage all family
members to facilitate family-level change. In combin-
ation with personalized motivational/goal-setting calls,
facilitators provided the support necessary for family be-
havior change in multi-family groups in community set-
tings. Findings from the current study indicate the high
level of feasibility and acceptance of this community-
based, family-focused intervention to promote family
meals, reduce sedentary behavior and prevent obesity.
Child and parent self-evaluation of behavior change
indicate cooking together, skill building and promoting
family meals are valued activities. Parents provided par-
ticularly favorable ratings regarding the multiple, family-
group format and group discussions at sessions, suggest-
ing community-based delivery with groups is acceptable.
Children indicated they were more willing to try new
foods and eat more healthful foods because of HOME
Plus, suggesting promotion of healthful eating through
the family meal may be an important public health strat-
egy. HOME Plus was highly regarded by both parents
and children and filled a need for families who wanted
to eat more family meals and promote healthful food in
their home.
Parental engagement is a key contributor to effective-
ness of family interventions [42,43]. Providing program-
ming to address time constraints and needs of busy
families through flexibility in session schedules; telephone
calls to enhance session topics; ending each session on
time; selecting quick, tasty and healthful recipes and inter-
vention components best suited for the developmental age
of participants were strategies contributing to the success-
ful delivery of HOME Plus.
Strengths of HOME Plus include a standardized process
for the design, application of quality assurance methods,
successful engagement of the whole family and rigorous
process evaluation. In addition, we have included detailed
cost break down of study components which provides cost
estimates of intervention delivery. This information can
be used to guide budgets for similar research studies and/
or programs within the community. However, program
limitations also need to be considered, including variations
within sites such as difficulty engaging families with vari-
able needs and the children’s wide age range (8–12 years).
However, every effort was made to accommodate family
needs and deliver an intervention that was appropriate for
the children’s developmental age. Finally, families whoconsented to participate in the study may have been more
motivated to participate in a family meals-focused, health-
ful eating program compared to families who did not par-
ticipate. Although, the study sample characteristics were
representative of the county in which they were recruited,
with the exception of being slightly more educated (which
is not uncommon for health-related clinical trials), in-
person session attendance was associated with less eco-
nomic disadvantage and racial diversity. Since baseline
family meal frequency was relatively high among interven-
tion participants (M = 5.0, SD = 1.9), the program pro-
moted frequent family meals but focused more on the
healthfulness of meals at home (at baseline, 69% of fam-
ilies reported that fewer than half of their family meals
were made at home). Despite these limitations, much has
been learned about delivering a family-focused interven-
tion and the program could be adapted for other commu-
nities, e.g., families who do not eat any family meals, and/
or rural or low-income families, by conducting needs as-
sessments, engaging communities to assess barriers, and
using successful techniques like our MI calls.
Conclusion
The success of the HOME Plus program delivery and par-
ticipation illustrates offering programming to children and
their parents focused on family meals in community set-
tings are feasible and well-accepted. Programs are needed
in which families feel comfortable planning and preparing
meals, learning necessary skills and gaining knowledge to
adopt healthful behavior changes. However, challenges
are likely and need to be considered when promoting
community-based, family-focused programs. Future family
meal interventions, similar to HOME Plus, need to con-
sider how to best implement the program and disseminate
the program with less staff involvement. The HOME Plus
intervention process findings suggest community-based,
family-focused programs are achievable; this approach may
represent an effective strategy to promote healthful family
meals and prevent obesity among preadolescent youth.
Abbreviation
SCT: Social Cognitive Theory.
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